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TI.-The Action of Tannin on the Cilia of Infusoria, with 
Remarks on the use of Solution of Sulphurous Oxide in 
Alcohol. By HENRY J. WADDINGTON. 

(Read 14th March, 1683.) 

I AM desirous of bringing to the notice of the Society this evening 
a matter which, though small in itself, may be of' some use in 
the hands of experts. The immediate subject is the peculiar action 
of tannic acid on the cilia of Parammiurn Aurelia; but I may, 
perhaps, be allowed to digress a little at  starting, in order that 
I may call attention to the methods I have used for keeping 
Infusoria for microscopical observation. 

There are two methods which I have found very useful for 
this purpose. If small fragments of very hard burnt biscuit are 
dropped into water containing Infusoria, and held in suspen- 
sion by pieces of weed or Confervte, these crumbs, after a short 
time, form a nucleus from which fungoid growths spring freely, 
so that from a fragment of biscuit 1-32nd in. in diameter we may 
have a spherical growth of 3-4ths in. in diameter. These growths 
seem to be peculiarly fitted for the development of certain kinds of 
Infusoria, and they have this advantage-that when lifted out of 
the water, the filaments necessarily collapse, and act as a net to 
inclose whatever may be among them. When placed on a slip, a 
portion of these filaments may be spread out with needles, and they 
then serve the purpose of so retarding the motions of the Infusoria 
that their observation is comparatively easy, the extreme fineness of 
the filaments allowing the highest powers to be successfully used. 
It is necessary that the biscuit should be very hard and well baked, 
otherwise the fragments disintegrate. This method applies to 
Infusoria in aquaria, or in comparatively large quantities of water ; 
but where they are contained in small troughs, I find that they 
thrive well on leaves of Anncharis or filaments of Conferva?, which 
have been reduced to a pulp with a little water in a mortar. If 
a few drops of this are occasionally added to the trough con-. 
taining the Infusoria, they may be kept satisfactorily for a length 
of time. The small trough I have here to-night has been so kept 
for more than four months. 

I n  trying the effect of various chemicals on Infusoria-princi- 
pally Paramzciurn Atwelia-I was led to use a solution of tannin, 
or tannic acid; and I was surprised to find that the immediate 
action of this chemical was to render the cilia visible without any 
manipulation of the light. It may have been noticed that when 
these Infusoria have been killed by ordinary means, such as heating 
the water in which they are contained, the cilia are very difficult 
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to observe, probably owing to their great transparency ; so that no 
correct idea has, I think, been obtained of their size or quantity. 

On placing, hovvever, a drop of water containin8 Param:mia 
on a slip side by side with a minute quantity of a solution of tannin, 
and making a junction of the two, it will be seen that the instant 
the Parurnmia approach the mixed fluids their motion is arrested, 
of course in a greater or less degree according to the strength of' the 
tannin. They are generally rendered perfectly quiescent, and the 
cilia begin to appear and continue to develope, until the body of the 
animalcule appears entirely surrounded by them. The symmetry of 
the cilia depends much upon the strength of the solution ; if it is too 
weak, it seems as if the animal had had time to slightly move the 
cilia, by struggling, as it were, as they appear crossed and 
crumpled; but if the solution of tannin happens to have mixed 
with the water in a better proportion, the cilia are more rapidly 
developed, and stand out almost parallel, hardly one being seen 
to overlap another. (See figs. 33 and 34.)" 

FIG. 33. F I G .  :i4. 

Parammiurn after treatment with weak 
solution of tannin. 

Paramaciiini after treatmeut 
with a btronger oolution. 

To bring out the best appearance of the cilia over the whole of 
the surface of the Paramzcium, the parabola is required; the 
animal then appears as if it were supported on the slip by its cilia. 

If the tannin solution is strong, the Puranz~ciurn is almost 
instantly rendered motionless, and the cilia appear to be entirely 
removed, remaining in a more or less confused state at the ex- 
tremity. 

I have shown this action to several microscopists; and so 
contrary is the remarkable development of the cilia to received 
ideas, that on nearly every occasion I have been met v i th  the remark 
that they were not cilia but fungoid growths. This is, however, 
entirely disproved by the fact that they are developed, as it were, 
ins tan t aneousl y . 

The action of the tannin on the cilia I believe to  be analogous 
to its action on gelatine, rendering them leathery, and consequently 

* In fig. 33 the cilia should appear rather more crossed am1 crumpled tlmn 
they :ire there shown to be. 
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opaque. It does not appear to kill the Paraiiz;t.ciusz itself-at 
least for some little time, unless the solution is very strong, as the 
rhythmical contraction and expansion of the contractile vesicles may 
be still observed. In  the most successful observations it is probable 
that the tannin solution has been of sufficient strength to act upon 
the very delicate cilia, and, as it were, to paralyse them ; while it 
has not been of sufficient strength to kill the animal outright. In 
the face of bhe accepted theory that ciliary motion is involuntary, 
it mould be incorrect to say that the tannin acts upon the cilia in 
such a manner as to render them beyond the animal's control ; bnt 
the cilia we certainly rendered inert, while the functions of the 
animal are but little impaired for a time. 

The form of tannin which I have found most convenient to use 
is the glycerole of tannin, which is merely tannin dissolved in 
glycerine in the proportions of one part to four. It is a thick, 
viscid body, very stable, easily miscible with water, and conse- 
quently very manageable, as the quantity added to the water under 
examination can be well adjusted, and the action is more satisfac- 
tory than it mould be if a solution of nearly the same specific gravity 
as water were used. Tannin in alcohol is not advisable on account 
principally of the repellent action between the alcohol and the 
water. 

That the immediate action of the tannin in moderate quantity is 
not to kill the Paramzcium is, I think, apparent from the fact 
that Infusoria much more minute than Paranzzciu seem to be little 
affected by it. I have constantly seen these become entangled in 
the cilia of Purumtt?cizm that had been rendered motionless by 
tannin, and extricate themselves after a time apparently little 
affected by it. But such Infusoria have not possessed cilia of the 
same character as Parainzcizcm. On Xtylonychia the tannin 
does not appear to have so decided an action, and whenever 
the cilia take the form of sets  the Infusoria seem much more 
capable of resisting its paralysing action, the peculiar jerky motion 
of the set% being kept up for some time. 

I have made the remark that I think no correct ideas have 
hitherto been held as to the size and quantity of the cilia; at  
any rate, I have never seen any drawing, or read any description of 
Paranm%um, as it is observed after the treatment by tannin. That 
the appearances observed are really cilia may be easily verified by 
the action of osmic acid, which kills the Paranzzciunz at once, 
and renders the cilia visible, but not to the extent that they are so 
rendered by the tannin. 

I may also make allusion to the action of another chemical body 
on Infusoria, and to the advantages it seems to possess in micro- 
scopical research. This body is sulphurous acid, or, in the form in 
which I have found it most useful, solution of sulphurous oxide in 
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alcohol. The properties of sulphurous oxide are too well known 
to require any comment. I will merely mention that it is soluble 
to the extent of 30 volumes in 1 volume of cold water; but 
this solution soon changes into sulphuric acid by the action of air. 
If, however, the gas is passed into alcohol the quantity absorbed is 
greatly increased. If this saturated solution of the gas in alcohol 
is added to water, the gas, or the greater portion of it, is instantly 
thrown off. This alcoholic solution I have found most satisfactory 
in the observation of Infusoria. When a minute quantity is added 
to a drop of water on a slip, there is a t  first the repellent action 
between the alcohol and the water. This being overcome, the gas 
is given off, and its effect upon infusorial life is at once apparent. 
If the solution is strong, they are at once killed, and in most cases, 
if the Infusoria are ciliate, the cilia are rendered visible ; but if the 
solution has been strong enough to be hurtful but not deadly, 
examination may be carried on very satisfactorily. The Infusoria 
are rendered almost motionless, while the ciliary action may be well 
observed. 

If, under these conditions, the slip containing Paramzcia is 
allowed to become dry, the points of attachment of the cilia to the 
body of the animal are exceedingly well defined. Where the cilia 
have become detached, they almost resemble raphides. 

I think that this reagent-sulphurous oxide in alcohol-is one 
that may prove of great use in microscopy. It is not so deadly as 
osmic acid, but it has a very marked action on Infusoria ; while it is 
by no means so dangerous, and its cost is much less. The solution 
in water possesses very powerful bleaching properties, and the alco- 
holic solution, which is perfectly stable, furnishes a ready means of 
obtaining small quantities of sulphurous acid, for bleaching or 
other purposes. 

I would merely add in conclusion that I consider I ought 
almost to apologize for dealing with a subject so very foreign to my 
usual microscopical pursuits. The experiments I have described 
have been carried out more as a microscopical recreation than as 
a scientific research ; but they have appeared to me, and to those 
microscopists to whom I have shown them, to be of so much 
interest, and so capable in the hands of those more conversant 
with the subject than myself of further extension, that I have been 
induced to bring them forward. 


